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Classical Approach to Reductive Amination 
 with Hydrogen-based Reducing Agents 
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Hydrogen-based Reducing Agents 
Result in Low Atom Precision 
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Hydrogen-based Reducing Agents Have Limited 
Tolerance 
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Hantzsch Ester Demonstrates Low Atom Efficiency 
of Hydrogen-based Reducing Agents 
Per 1 gram of the desired product  
>4 grams of waste are produced 
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Loss of the desired product through oligomerization 
Remarkable Effect of Alkalis on Chemoselective Hydrogenation of Functionalized Nitroarenes over High-Loading Pt/FeOx Catalysts Haisheng Wei, Yujing Ren, 
Aiqin Wang,  Xiaoyan Liu,a Xin Liu,a Leilei Zhang,a Shu Miao,a Lin Li,a Jingyue Liu,c Junhu Wang,a Guofu Wang, Dangsheng Su,a Tao Zhang 
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The Suggested Alternative: 
Iron Pentacarbonyl 
Hydrogen-free reductive amination using iron pentacarbonyl as a reducing agent Oleg I. Afanasyev, Dmitry L. Usanov  and Denis Chusov 
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Why Iron Pentacarbonyl? 
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Hydrogen-Free Reductive Amination Using Iron Pentacarbonyl as a Reducing Agent Oleg I. Afanasyev, Dmitry L. Usanov, Denis Chusov  
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The Attempted Synthesis 
The ratio of reagent taken: 
Aldehyde : Pyrrolidine : Fe(CO)5 
Yield 
1 : 1 : 3	 0%	
1 : 2 : 3	 46%	
1:7:3	 40%	
1: 3: 3	 60%	
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Drugs featuring pyrrolidine moiety 
Branidipine A, 
Antihypertensve 
Clinafloxacon B, 
Antibiotic 
DX-9065a, 
Anticoaulant 
Derifenacine C, 
muscarinic receptor antagonists 
RS-553, 
Antibiotoc 
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The Effect of Excess Water 
Yield: 60% 
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The Results 
New, previously undescribed pathway to precursors was discovered 
Reactivity of Iron Pentacarbonyl in the reactions of reductive 
amination was tested 
Reductive amination  
of 2-nitrobenzaldehyde by pyrrolidine was optimized 
The valuable end-product obtained in high yield 
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Plans for the Future Research  
Investigate a wider range of possible substrates 
Compare carbon monoxide and iron pentacarbonyl reactivity in  
reductive amination reactions 
Develop novel roots to  specific drugs 
Investigate the alternative pathways of the discovered reaction   
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Thank You for Your Attention! 
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Hantzsch 
R1 = Me; Bu; Ph 
Chiral Phosphoric Acid Catalyzed Asymmetric 
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Unexpected Results 
Dimethyl acetal formation 
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